Studies of biomolecular conformations and conformational dynamics by mass spectrometry.
In the post-genomic era, a wealth of structural information has been amassed for proteins from NMR and crystallography. However, static protein structures alone are not a sufficient description: knowledge of the dynamic nature of proteins is essential to understand their wide range of functions and behavior during the life cycle from synthesis to degradation. Furthermore, few proteins have the ability to act alone in the crowded cellular environment. Assemblies of multiple proteins governed by complex signaling pathways are often required for the tasks of target recognition, binding, transport, and function. Mass spectrometry has emerged over the past several years as a powerful tool to address many of these questions. Recent improvements in "soft" ionization techniques have enabled researchers to study proteins and biomolecular complexes, both directly and indirectly. Likewise, continuous improvements in instrumental design in recent years have resulted in a dramatic expansion of the m/z range and resolution, enabling observation of large multi-protein assemblies whose structures are retained in the gas phase. In this article, we discuss some of the mass spectrometric techniques applied to investigate the nature of the conformations and dynamical properties that govern protein function.